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ABSTRACT 
Sustainability issues in built environment have attracted an increasingly level of attention 
from both the general public and the industry. As a result, a number of green building 
assessment tools have been developed such as the Leadership in Energy and Environmental 
Design (LEED) and the BRE Environmental Assessment Method (BREEAM), etc. This 
paper critically reviewed the assessment tools developed in Australian context, i.e. the Green 
Star rating tools developed by the Green Building Council of Australia. A particular focus is 
given to the recent developments of these assessment tools. The results showed that the office 
buildings take the biggest share of Green Star rated buildings. Similarly, sustainable building 
assessments seem to be more performance oriented which focuses on the operation stage of 
buildings. In addition, stakeholder engagement during the decision making process is 
encouraged. These findings provide useful references to the development of next generation 
of sustainable building assessment tools.  
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Introduction 
The construction activities have significant environmental impacts on society. The building 
stock is one of biggest energy consumer and greenhouse gas emitter over the world (Zuo et al. 
2012). The statistics from the U.S. Department of Energy (USIEA) showed that the carbon 
emission of buildings in 2035 will surge to 42.4 billion metric tonnes, 42.7% higher than the 
2007 level (USIEA 2010). In most countries, the building sector accounted for more than 
40% of energy consumption globally (WBCSD 2007). Therefore, it is imperative to reduce 
and mitigate the environmental loads of buildings, e.g. energy consumption and carbon 
emissions. As a result, a number of sustainability assessment tools have been developed to 
assist the industry for the green building developments. These include: the Leadership in 
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Energy and Environmental Design (LEED) (US) and the BRE Environmental Assessment 
Method (BREEAM) (UK), Comprehensive Assessment System for Built Environment 
Efficiency (CASBEE) (Japan), Green Building Index (GBI) (Malaysia) and Hong Kong 
Building Environmental Assessment Method (Hong Kong). These rating tools are similar to 
each other to a certain degree. It is well recognized that a green building rating, even well 
developed, needs to be tailored when applying in another country than the original context 
the tool was developed. For instance, the LEED and BREEAM assessment tools have been 
adapted in some exhibition buildings of the Shanghai World Expo 2012 and contribute 
towards the sustainable performance of the entire World Expo facilities portfolio (Shi et al. 
2012). 
This study aims to provide a critical review of the Green Star rating tools developed by the 
Green Building Council Australia. The particular focuses of this study are to investigate the 
current status of green building market and the future trend of green building certification in 
Australia. 
GBCA Green Star rating tools suite 
The Green Building Council Australia has developed a number of rating tools for various 
types of buildings since 2003. As shown in Table 1, apart from a handful of released rating 
tools, there are 3 pilot tools and 2 tools under development. These rating tools cover a wide 
variety of buildings, such as education buildings, industrial buildings, commercial buildings, 
retail buildings and hospital facilities. The Green Star Office rating tools gained 
comparatively more advancement, with V3 released in 2008.  
Table 1 Rating tools developed by the Green Building Council Australia, source: GBCA 
website, www.gbca.org.au 
Released tools Pilot tools Tools under development 
Green Star Education  Green Star Communities Green Star Performance 
Green Star Industrial Green Star Convention 
Centre 
Green Star Interiors 
Green Star Healthcare Green Star Public building  
Green Star Office   
Green Star Office interiors   
Green Star Multi unit 
residential 
  
Green Star Retail Centre   
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The released Green Star rating tools share very similar structure. The hierarchy of the GBCA 
Green Star rating tools is shown in figure 1. The rating tools consisted of some common 
categories such as management, emissions, land use and ecology, etc (the new developments 
will be discussed in later sections). Each category covers a certain number of credits which 
has some points available for project to apply for.  
 
Figure 1 Structure of GBCA Green Star rating tools, source: GBCA website, 
www.gbca.org.au 
The Green Star rating tools mainly focus on the environmental aspects of sustainability. 
Taking Green Star Healthcare V1 as example, more than 87% of points available (unweighted) 
are environmental sustainability related, e.g. indoor environmental quality, emissions, energy, 
etc. The credit with highest points available is Greenhouse Gas Emissions (Ene-1) with 20 
points (unweighted). The total number of points achieved will be weighted to a maximum of 
105 points (i.e. 100 points plus 5 points for Innovation). The Green Building Council 
Australia certifies three levels of green building depending on the points project achieved 
during the certification process. There three levels are: 4 Star, 5 Star and 6 Star, indicating 
“Best Practice”, “Australian excellence” and “World leader” respectively (see figure 2). 
There are two rounds of submission and assessment where the project team has the second 
chance to provide clarification and responses to certification panel’s queries.  
Table 2 Categories, credits and points available in the Green Star Healthcare V1 rating tool, 
source: GBCA website, www.gbca.org.au 
Categories Credits Points available 
Management 11 17 
Indoor Environment Quality 19 32 
Energy  6 29 
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Transport 5 12 
Water 6 14 
Materials 13 35 
Land Use & Ecology  4 8 
Emissions  9 20 
Innovation 3 5 
 
 
Figure 2 Three levels of GBCA Green Star certification, source: GBCA website, 
www.gbca.org.au 
The Green Building market in Australia 
At time of this study, 472 projects have been certified nationwide with a floor area of more 
than 7.3million m2. Office buildings take the biggest share of the green building market in 
Australia, accounting for 82.2% of the total number of GBCA Green Star rated projects. 
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Figure 3 Distribution of Green Star rated projects in Australia, source: GBCA website, 
www.gbca.org.au 
As shown in Figure 2, most of Green Star rated projects are located in eastern states, i.e. New 
South Wales, Victoria and Queensland (76%). 
 
Figure 4 3 Star, 4 Star and 5 Star rated green building projects in Australia, source: GBCA 
website, www.gbca.org.au 
Figure 3 shows that nearly half of GBCA Green Star rated buildings obtained 5 Star rating 
while 6 star rated projects only accounted for 16% of the share. This indicates comparatively 
smaller number of green building developments in Australia is considered as the cutting edge 
over the world. 
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Figure 5 Distribution of Green Star rated project across rating tools, source: GBCA website, 
www.gbca.org.au 
Office buildings (combining Office and Office Interiors ratings) dominate the green building 
market in Australia. Education sector showed a strong take-up in last 3-5 years, accounting 
for 10% of total amount of GBCA Green Star rated buildings. Other sectors, e.g. healthcare, 
industrial and retail seem to slower to take up green building certification. 
New developments 
Traditionally green building rating tools focus on environmental sustainability, e.g. whether 
or not buildings meet the environmental performance criteria (Kua and Lee 2002). With a 
growing awareness of social impacts of construction activities, green building assessments 
need to address how human beings and entire community will benefit from the development 
as well (Adler et al. 2006; Hoffman and Henn 2008). Similarly, Wu and Low (2010) asserted, 
green building is “a holistic solution to achieve the concept of sustainable development in the 
project life cycle including project planning, designing, constructing, and operating” (p. 64).  
The critical review of the GBCA Green Star rating tools showed some issues exist such as: 
 Issue 1: There is lack of assessment of building performance during operating stage 
within current released GBCA Green Star rating tools. At the moment, the Green 
Building Council Australia provides two types of Green Star ratings, i.e. Design and 
As Built to validate the documentation during design and construction stage has 
fulfilled the relevant requirements. 
 Issue 2: The current focus of GBCA Green Star rating tools is placed on individual 
buildings. In other words, all assessment criteria are based on building, e.g. materials 
used, waste generation and management during the construction and demolition 
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stages, water and energy consumption of the building, etc. There is lack of 
consideration of how tenants and the entire community may benefit from the green 
building certification.  
The recent developments of GBCA Green Star rating tools include: Green Star Communities 
and Green Star Performance. Green Star Performance rating tool is developed to address the 
growing demand on building’s operational performance during the operating stage (to address 
the Issue 1). The rating tool has yet been announced however the critical review of the 
scoping paper has highlighted the following major features that are considered in the GBCA 
Green Star Performance (GBCA 2010): 
 Similar structure and holistic approach to the existing rating tools, i.e. 9 categories, 
followed by credits and points 
 Allowing the assessment at both individual building level and the portfolio level 
 Linking to external guidelines such as the Property Council Australia and the National 
Australian Built Environment Rating System (NABERS) energy and water ratings 
 The assessment made available to 1-3 Star rating as well (currently GBCA only 
certify 4 Star and above rated buildings) 
 Consideration of embodied energy in material related credits 
Green Star Communities PILOT rating tool is designed to go beyond the traditional boundary 
of green building rating tool which is primarily focusing at building level (to address Issue 2). 
6 categories are covered in this tool, i.e. Governance, Design, Liveability, Economic 
Prosperity, Environment and Innovation (see figure 6).  
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Figure 6 Structure of GBCA Green Star Communities rating tool, source: GBCA website, 
www.gbca.org.au 
Compared to the released rating tools, the GBCA Green Star Communities rating tool places 
more focuses on other aspects of sustainability than environmental. This is evidenced by that 
environment related credits only account for 26% of total points available. Other key features 
of this rating tool include: 
 Governance category is a bit overlapping with the Management category of released 
tools however throws a number of company and community level criteria such as: 
corporate responsibility, engaging stakeholder and educating community. For instance, 
3 points will be awarded if a GRI reporting is implemented at both project and 
company level. 
 23% of points are allocated to health and safety performance of green building 
delivery (i.e. livability category). The criteria included: provision of recreational 
facilities, local food production, adaptability of dwellings and access to the public 
transport. 
  19% of points are assigned to the economic sustainability of green building 
developments. There has been a long debate on the cost and benefits associated with 
green building projects. The GBCA Green Star Communities rating tool specifically 
addressed this issue by introducing criteria such as: affordability of dwellings; 
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opportunities for skills development and local employment opportunities; return on 
investment.  
Conclusions 
This study critically reviewed the Green Star rating tools developed by the Green Building 
Council Australia. The officially released GBCA Green Star rating tools are similar to each 
other in terms of the structure. At this stage commercial sector seems to be keen on green 
building certification whereas other sectors such as the health sector, industrial sector and 
retail sector seem to be a bit slow up-taker. 
The critical analysis of existing rating tools highlighted some issues, e.g. lack of 
consideration of operational performance of buildings and the lack of assessment of impacts 
of building on community. These issues are being considered by the Green Building Council 
Australia in the recent developments of Green Star Performance and Green Star Communities 
rating tools. Apart from considering the building performance during the operating stage, 
there is an emerging trend of next generation of green building assessment tool that more 
focuses will be given to social aspects of sustainability such as stakeholder engagement; 
health and safety performance and sustainability reporting. 
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